Dynorphin regulates D1 dopamine receptor-mediated responses in the striatum: relative contributions of pre- and postsynaptic mechanisms in dorsal and ventral striatum demonstrated by altered immediate-early gene induction.
Dynorphin, an endogenous kappa opioid receptor ligand, acts in the striatum to regulate the response of striatonigral neurons to D1 dopamine receptor stimulation. We investigated the relative contributions of both presynaptic kappa receptors on dopamine terminals and postsynaptic kappa receptors on striatal neurons by analyzing opioid regulation of D1 effects in the absence of presynaptic kappa receptors, after 6-hydroxydopamine depletion of striatal dopamine. D1-receptor-mediated immediate-early gene induction was measured by using in situ hybridization histochemistry. First, repeated treatment with the D1-receptor agonist SKF-38393 (2 mg/kg/day, 3-14 days) was used to increase dynorphin levels in rats with dopamine depletions. In the nucleus accumbens, increased dynorphin expression was accompanied by reduced induction of the immediate-early genes c-fos and zif 268 by SKF-38393. In contrast, in dorsal/lateral aspects of the dopamine-depleted striatum, this D1 response was sustained despite a large increase in dynorphin expression. These results are consistent with a requirement of dopamine terminals (presynaptic kappa receptors) for the inhibitory action of dynorphin in the dorsal/lateral striatum, but not in the ventral striatum. Second, the kappa receptor agonist spiradoline (1-10 mg/kg) reduced c-fos and zif 268 induction by SKF-39393 (2.5 mg/kg) preferentially in ventral parts of the dopamine-depleted striatum, which contain higher levels of kappa receptor mRNA and binding. These results also indicate that postsynaptic kappa receptors contribute to the inhibition of the D1 response at least in the ventral striatum. Together, these results indicate that dynorphin in the striatum functions to regulate dopamine input to striatonigral neurons, acting at both pre- and postsynaptic sites, and that the relative contributions of these mechanisms differ between dorsal and ventral striatal regions.